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SEQUENCE LISTING 



<120> Osteoactivin Protein and Nucleic Acids Encoding the Same, 

Compositions and Methods of Stimulating Bone Differentiation 



<130> 71369.262 

<140> US 09/943,075 
<141> 2001-08-30 

<150> US 60/229, 006 
<151> 2000-08-30 



<160> 8 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 2320 
<212> DNA 

<213> Rat osteoactivin 

<220> 
<221> CDS 

<222> (115) . . . (1833) 
<400> 1 

gtatttcata aaacagagag gatcgcagga ggccggcact ctgactcctg gtggatggga 60 
ctagggagtc agagtcaagc cctgactggc tgagggcggg cgctccgagt cage atg 117 

Met 
1 



gaa agt etc tgc ggg gtc ctg gta ttt ctg ctg ctg get gca gga ctg 165 
Glu Ser Leu Cys Gly Val Leu Val Phe Leu Leu Leu Ala Ala Gly Leu 
5 10 15 



ccg etc cag gcg gec aag egg ttc cgt gat gtg ctg ggc cat gag cag 
Pro Leu Gin Ala Ala Lys Arg Phe Arg Asp Val Leu Gly His Glu Gin 
20 25 30 



213 



tat ccg gat cac atg agg gag aac aac caa tta cgt ggc tgg tct tea 
Tyr Pro Asp His Met Arg Glu Asn Asn Gin Leu Arg Gly Trp Ser Ser 
35 40 45 



261 



gat gaa aat gaa tgg gat gaa cag ctg tat cca gtg tgg agg agg gga 309 
Asp Glu Asn Glu Trp Asp Glu Gin Leu Tyr Pro Val Trp Arg Arg Gly 
50 55 60 65 



gag ggc aga tgg aag gac tec tgg gaa gga ggc cgt gtg cag gca gec 
Glu Gly Arg Trp Lys Asp Ser Trp Glu Gly Gly Arg Val Gin Ala Ala 
70 75 80 



357 
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eta acc agt gat tea ccg gec ttg gtg ggt tec aat ate acc ttc gta 405 
Leu Thr Ser Asp Ser Pro Ala Leu Val Gly Ser Asn lie Thr Phe Val 
85 90 95 

gtg aac ctg gtg ttc ccc aga tgc cag aag gaa gat gec aac ggc aat 453 
Val Asn Leu Val Phe Pro Arg Cys Gin Lys Glu Asp Ala Asn Gly Asn 
100 105 110 

ate gtc tat gag agg aac tgc aga agt gat ttg gag ctg get tct gac 501 
lie Val Tyr Glu Arg Asn Cys Arg Ser Asp Leu Glu Leu Ala Ser Asp 
115 120 125 

ccg tat gtc tac aac tgg acc aca ggg gca gac gat gag gac tgg gaa 54 9 
Pro Tyr Val Tyr Asn Trp Thr Thr Gly Ala Asp Asp Glu Asp Trp Glu 
130 135 140 145 

gac aac acc age caa ggc cag cac etc agg ttc ccc gac ggg aag ccc 597 
Asp Asn Thr Ser Gin Gly Gin His Leu Arg Phe Pro Asp Gly Lys Pro 
150 155 160 

ttc cct cgc ccc cac gga egg aag aaa tgg aac ttc gtc tac gtc ttc 64 5 
Phe Pro Arg Pro His Gly Arg Lys Lys Trp Asn Phe Val Tyr Val Phe 
165 170 175 

cac aca ctt ggt cag tat ttt caa aag ctg ggt cag tgt tea gca cga 693 
His Thr Leu Gly Gin Tyr Phe Gin Lys Leu Gly Gin Cys Ser Ala Arg 
180 185 190 

gtt tct ata aac aca gtc aac ttg aca gtt ggc cct cag gtc atg gaa 741 
Val Ser He Asn Thr Val Asn Leu Thr Val Gly Pro Gin Val Met Glu 
195 200 205 

gtg att gtc ttt cga aga cac ggc egg gca tac att ccc ate tec aaa 789 
Val He Val Phe Arg Arg His Gly Arg Ala Tyr He Pro He Ser Lys 
210 215 220 225 

gtg aaa gac gtg tat gtg ata aca gat cag ate cct ata ttc gtg acc 837 
Val Lys Asp Val Tyr Val He Thr Asp Gin He Pro He Phe Val Thr 
230 235 240 

atg tac cag aag aat gac egg aac teg tct gat gaa acc ttc etc aga 885 
Met Tyr Gin Lys Asn Asp Arg Asn Ser Ser Asp Glu Thr Phe Leu Arg 
245 250 255 

gac etc ccc att ttc ttc gat gtc etc att cac gat ccc agt cat ttc 933 
Asp Leu Pro He Phe Phe Asp Val Leu lie His Asp Pro Ser His Phe 
260 265 270 

etc aac tac tct gec att tec tac aag tgg aac ttt ggg gac aac act 981 
Leu Asn Tyr Ser Ala He Ser Tyr Lys Trp Asn Phe Gly Asp Asn Thr 
275 280 285 

ggc ctg ttt gtc tec aac aat cac act ttg aat cac acg tat gtg etc 1029 
Gly Leu Phe Val Ser Asn Asn His Thr Leu Asn His Thr Tyr Val Leu 
290 295 300 305 
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aat gga acc ttc aac ttt aac etc acc gtg caa act gca gtg ccg gga 1077 
Asn Gly Thr Phe Asn Phe Asn Leu Thr Val Gin Thr Ala Val Pro Gly 
310 315 320 

cca tgc ccc tea ccc aca cct teg cct tct tct teg act tct cct teg 1125 
Pro Cys Pro Ser Pro Thr Pro Ser Pro Ser Ser Ser Thr Ser Pro Ser 
325 330 335 

cct gca tct teg cct tea ccc aca tta tea aca cct agt ccc tct tta 1173 
Pro Ala Ser Ser Pro Ser Pro Thr Leu Ser Thr Pro Ser Pro Ser Leu 
340 345 350 

atg cct act ggc tac aaa tec atg gag ctg agt gac att tec aat gaa 1221 
Met Pro Thr Gly Tyr Lys Ser Met Glu Leu Ser Asp lie Ser Asn Glu 
355 360 365 

aac tgc cga ata aac aga tat ggt tac ttc aga gee acc ate aca att 1269 
Asn Cys Arg lie Asn Arg Tyr Gly Tyr Phe Arg Ala Thr lie Thr lie 
370 375 380 385 

gta gat gga ate eta gaa gtc aac ate ate cag gta gca gat gtc cca 1317 
Val Asp Gly He Leu Glu Val Asn He He Gin Val Ala Asp Val Pro 
390 395 400 

ate ccc aca ctg cag cct gac aac tea ctg atg gac ttc att gtg acc 1365 
He Pro Thr Leu Gin Pro Asp Asn Ser Leu Met Asp Phe He Val Thr 
405 410 415 

tgc aaa ggg gec act ccc acg gaa gec tgt acg ate ate tct gac ccc 1413 
Cys Lys Gly Ala Thr Pro Thr Glu Ala Cys Thr He He Ser Asp Pro 
420 425 430 

acc tgc cag ate gee cag aac agg gtg tgc age ccg gtg get gtg gat 14 61 
Thr Cys Gin He Ala Gin Asn Arg Val Cys Ser Pro Val Ala Val Asp 
435 440 445 

gag ctg tgc etc ctg tec gtg agg aga gec ttc aat ggg tec ggc acg 1509 
Glu Leu Cys Leu Leu Ser Val Arg Arg Ala Phe Asn Gly Ser Gly Thr 
450 455 460 465 

tac tgt gtg aat ttc act ctg gga gac gat gca age ctg gec etc acc 1557 
Tyr Cys Val Asn Phe Thr Leu Gly Asp Asp Ala Ser Leu Ala Leu Thr 
470 475 480 

age gec ctg ate tct ate cct ggc aaa gac eta ggc tec cct ctg aga 1605 
Ser Ala Leu lie Ser He Pro Gly Lys Asp Leu Gly Ser Pro Leu Arg 
485 490 495 

aca gtg aat ggt gtc ctg ate tec att ggc tgc ctg gec atg ttt gtc 1653 
Thr Val Asn Gly Val Leu He Ser He Gly Cys Leu Ala Met Phe Val 
500 505 510 

acc atg gtt acc ate ttg ctg tac aaa aaa cac aag acg tac aag cca 1701 
Thr Met Val Thr lie Leu Leu Tyr Lys Lys His Lys Thr Tyr Lys Pro 
515 520 525 

ata gga aac tgc acc agg aac gtg gtc aag ggc aaa ggc ctg agt gtt 1749 
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lie Gly Asn Cys Thr Arg Asn Val Val Lys Gly Lys Gly Leu Ser Val 
530 535 540 545 

ttt etc age cat gca aaa gee ccg ttc tec cga gga gac egg gag aag 1797 

Phe Leu Ser His Ala Lys Ala Pro Phe Ser Arg Gly Asp Arg Glu Lys 
550 555 560 

gat cca ctg etc cag gac aag cca tgg atg etc taa gtcttcactc 1843 

Asp Pro Leu Leu Gin Asp Lys Pro Trp Met Leu * 
565 570 



tcacttctga ctgggaaccc actcttctgt gcatgtatgt gagctgtgca gaagtacatg 1903 
actggtagct gttgttttct aeggattatt gtaaaatgta tatcatggtt tagggagtgt 1963 
agttaattgg cattttagtg aagggatggg aagacagtat ttcttegcat ctgtattgtg 2023 
gtttttatac tgttaatagg gtgggcacat tgtgtctgaa gggggagggg gaggtcactg 2083 
ctacttaagg tcctaggtta actgggagag gatgccccag gctccttaga tttctacaca 2143 
agatgtgcct gaacccagct agtcctgacc taaaggecat gcttcatcaa ctctatctca 2203 
gctcattgaa catacctgag cgcctgatgg aattataatg gaaccaagct tgttgtatgg 2263 
tgtgtgtgtg tacataagat actcattaaa aagacagtct attaaaaaaa aaaaaaa 2320 

<210> 2 
<211> 572 
<212> PRT 

<213> Rat osteoactivin 



<400> 2 

Met Glu Ser Leu Cys Gly Val Leu Val Phe Leu Leu Leu Ala Ala Gly 

15 10 15 

Leu Pro Leu Gin Ala Ala Lys Arg Phe Arg Asp Val Leu Gly His Glu 

20 25 30 

Gin Tyr Pro Asp His Met Arg Glu Asn Asn Gin Leu Arg Gly Trp Ser 

35 40 45 

Ser Asp Glu Asn Glu Trp Asp Glu Gin Leu Tyr Pro Val Trp Arg Arg 

50 55 60 

Gly Glu Gly Arg Trp Lys Asp Ser Trp Glu Gly Gly Arg Val Gin Ala 
65 70 75 80 

Ala Leu Thr Ser Asp Ser Pro Ala Leu Val Gly Ser Asn He Thr Phe 

85 90 95 

Val Val Asn Leu Val Phe Pro Arg Cys Gin Lys Glu Asp Ala Asn Gly 

100 105 110 

Asn He Val Tyr Glu Arg Asn Cys Arg Ser Asp Leu Glu Leu Ala Ser 

115 120 125 

Asp Pro Tyr Val Tyr Asn Trp Thr Thr Gly Ala Asp Asp Glu Asp Trp 

130 135 140 

Glu Asp Asn Thr Ser Gin Gly Gin His Leu Arg Phe Pro Asp Gly Lys 
145 150 155 160 

Pro Phe Pro Arg Pro His Gly Arg Lys Lys Trp Asn Phe Val Tyr Val 

165 170 175 

Phe His Thr Leu Gly Gin Tyr Phe Gin Lys Leu Gly Gin Cys Ser Ala 

180 185 190 

Arg Val Ser He Asn Thr Val Asn Leu Thr Val Gly Pro Gin Val Met 

195 200 205 

Glu Val He Val Phe Arg Arg His Gly Arg Ala Tyr He Pro He Ser 

210 215 220 

Lys Val Lys Asp Val Tyr Val lie Thr Asp Gin He Pro He Phe Val 
225 230 235 240 

Thr Met Tyr Gin Lys Asn Asp Arg Asn Ser Ser Asp Glu Thr Phe Leu 
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245 250 255 

Arg Asp Leu Pro He Phe Phe Asp Val Leu He His Asp Pro Ser His 

260 265 270 

Phe Leu Asn Tyr Ser Ala He Ser Tyr Lys Trp Asn Phe Gly Asp Asn 

275 280 285 

Thr Gly Leu Phe Val Ser Asn Asn His Thr Leu Asn His Thr Tyr Val 

290 295 300 

Leu Asn Gly Thr Phe Asn Phe Asn Leu Thr Val Gin Thr Ala Val Pro 
305 310 315 320 

Gly Pro Cys Pro Ser Pro Thr Pro Ser Pro Ser Ser Ser Thr Ser Pro 

325 330 335 

Ser Pro Ala Ser Ser Pro Ser Pro Thr Leu Ser Thr Pro Ser Pro Ser 

340 345 350 

Leu Met Pro Thr Gly Tyr Lys Ser Met Glu Leu Ser Asp He Ser Asn 

355 360 365 

Glu Asn Cys Arg He Asn Arg Tyr Gly Tyr Phe Arg Ala Thr He Thr 

370 375 380 

He Val Asp Gly He Leu Glu Val Asn He He Gin Val Ala Asp Val 
385 390 395 400 

Pro He Pro Thr Leu Gin Pro Asp Asn Ser Leu Met Asp Phe He Val 

405 410 415 

Thr Cys Lys Gly Ala Thr Pro Thr Glu Ala Cys Thr lie lie Ser Asp 

420 425 4 

Pro Thr Cys Gin He Ala Gin Asn Arg Val Cys Ser Pro Val Ala Val 

435 440 445 

Asp Glu Leu Cys Leu Leu Ser Val Arg Arg Ala Phe Asn Gly Ser Gly 

450 455 460 

Thr Tyr Cys Val Asn Phe Thr Leu Gly Asp Asp Ala Ser Leu Ala Leu 
465 470 475 480 

Thr Ser Ala Leu He Ser He Pro Gly Lys Asp Leu Gly Ser Pro Leu 

485 490 495 

Arg Thr Val Asn Gly Val Leu He Ser He Gly Cys Leu Ala Met Phe 

500 505 510 

Val Thr Met Val Thr He Leu Leu Tyr Lys Lys His Lys Thr Tyr Lys 

515 520 525 

Pro He Gly Asn Cys Thr Arg Asn Val Val Lys Gly Lys Gly Leu Ser 

530 535 540 

Val Phe Leu Ser His Ala Lys Ala Pro Phe Ser Arg Gly Asp Arg Glu 
545 550 555 560 

Lys Asp Pro Leu Leu Gin Asp Lys Pro Trp Met Leu 
565 570 



<210> 3 
<211> 18 
<212> PRT 

<213> Rat osteoactivin 
<400> 3 

Cys Pro Asp His Met Arg Glu Asn Asn Gin Leu Arg Gly Trp Ser Ser 

1 5 10 15 

Asp Glu 



<210> 4 
<211> 19 
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<212> PRT 

<213> Rat osteoactivin 
<400> 4 

Lys Ala Pro Phe Ser Arg Gly Asp Arg Glu Lys Asp Pro Leu Leu Gin 

15 10 15 

Asp Lys Cys 



<210> 5 
<211> 574 
<212> PRT 
<213> Mouse 



<400> 5 



Met 


Glu 


Ser 


Leu 


Cys 


Gly Val Leu Gly 


Phe 


Leu 


Leu 


Leu Ala Ala Gly 


1 








5 




10 










15 




Leu 


Pro 


Leu 


Gin 


Ala 


Ala Lys Arg Phe 


Arg 


Asp 


Val 


Leu 


Gly 


His 


Glu 








20 




25 










30 






Gin 


Tyr 


Pro 


Asp 


His 


Met Arg Glu His 


Asn 


Gin 


Leu 


Arg 


Gly 


Trp 


Ser 






35 






40 








45 








Ser 


Asp 


Glu 


Asn 


Glu 


Trp Asp Glu His 


Leu 


Tyr 


Pro 


Val 


Trp 


Zi rn 
* "■ 


i 




50 








55 






60 










Gly 


Asp 


Gly Arg 


Trp 


Lys Asp Ser Trp 


Glu 


Gly Gly Arg Val 


Gin 


Ala 


65 










70 




75 










80 


Val 


Leu 


Thr 


Ser 


Asp 


Ser Pro Ala Leu 


Val 


Gly Ser 


Asn 


He 


Thr 


Phe 










85 




90 










95 




Val 


Val 


Asn 


Leu 


Val 


Phe Pro Arg Cys 


Gin 


Lys 


Glu 


Asp 


Ala 


Asn 


Gly 








100 




105 










110 






Asn 


He 


Val 


Tyr 


Glu 


Lys Asn Cys Arg 


Asn 


Asp Leu Gly 


Leu 


Thr 


Ser 






115 






120 








125 








Asp 


Leu 


His 


Val 


Tyr 


Asn Trp Thr Ala 


Gly 


Ala 


Asp Asp 


Gly Asp 


Trp 




130 








135 






140 










Glu 


Asp 


Gly Thr 


Ser 


Arg Ser Gin His 


Leu 


Arg 


Phe 


Pro 


Asp Arg Arg 


145 










150 




155 










160 


Pro 


Phe 


Pro 


Arg 


Pro 


His Gly Trp Lys 


Lys 


Trp 


Ser 


Phe 


Val 


Tyr 


Val 










165 




170 










175 




Phe 


His 


Thr 


Leu 


Gly 


Gin Tyr Phe Gin 


Lys 


Leu 


Gly Arg 


Cys 


Ser 


Ala 








180 




185 










190 






Arg 


Val 


Ser 


He 


Asn 


Thr Val Asn Leu 


Thr 


Ala 


Gly 


Pro 


Gin 


Val 


Met 






195 






200 








205 








Glu 


Val 


Thr 


Val 


Phe 


Arg Arg Tyr Gly Arg 


Ala 


Tyr 


He 


Pro 


He 


Ser 




210 








215 






220 










Lys 


Val 


Lys 


Asp 


Val 


Tyr Val He Thr Asp 


Gin 


He 


Pro 


Val 


Phe 


Val 


225 










230 




235 










240 


Thr 


Met 


Ser 


Gin 


Lys 


Asn Asp Arg Asn 


Leu 


Ser 


Asp 


Glu 


He 


Phe 


Leu 










245 




250 










255 




Arg 


Asp 


Leu 


Pro 


lie 


Val Phe Asp Val 


Leu 


He 


His 


Asp 


Pro 


Ser 


His 








260 




265 










270 






Phe 


Leu 


Asn 


Asp 


Ser 


Ala He Ser Tyr 


Lys 


Trp Asn 


Phe 


Gly Asp Asn 






275 






280 








285 








Thr 


Gly 


Leu 


Phe 


Val 


Ser Asn Asn His 


Thr 


Leu 


Asn 


His 


Thr 


Tyr 


Val 




290 








295 






300 










Leu 


Asn 


Gly Thr 


Phe 


Asn Leu Asn Leu 


Thr 


Val 


Gin 


Thr 


Ala 


Val 


Pro 


305 










310 




315 










320 


Gly 


Pro 


Cys 


Pro 


Pro 


Pro Ser Pro Ser 


Thr 


Pro 


Pro 


Ser 


Pro 


Ser 


Thr 
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325 



Pro 


Pro 


Leu 


Pro 


Ser 


Pro 


Ser 


Pro 








340 










Pro 


Ser 


Leu 


Met 


Pro 


Thr 


Gly Tyr 






355 










360 


Ser 


Asn 


Glu 


Asn 


Cys 


Arg 


He 


Asn 




370 










375 




He 


Thr 


He 


Val 


Glu Gly 


He 


Leu 


385 










390 






Asp 


Val 


Pro 


Met 


Pro 


Thr 


Pro 


Gin 










405 








Thr 


Val 


Thr 


Cys 


Lys 


Gly Ala 


Thr 








420 










Ser Asp 


Pro 


Thr 


Cys 


Gin 


lie 


Ala 






435 










440 


Ala 


Val 


Asp 


Gly 


Leu 


Cys 


Leu 


Leu 




450 










455 




Ser 


Gly 


Thr 


Tyr 


Cys 


Val 


Asn 


Phe 


465 










470 






Ala 


Leu 


Thr 


Ser 


Thr 


Leu 


He 


Ser 










485 








Pro 


Leu 


Arg 


Ala 


Val 


Asn 


Gly 


Val 








500 










Vai 


Leu 


Val 


Thr 


Met 


Val 


Thr 


He 






515 










520 


Tyr 


Lys 


Pro 


He 


Gly Asn 


Cys 


Pro 




530 










535 




Leu 


Ser 


Val 


Leu 


Leu 


Ser 


His 


Ala 


545 










550 






Gin 


Glu 


Lys 


Asp 


Pro 


Leu 


Leu 


Gin 



565 



330 335 
Leu Pro Thr Leu Ser Thr Pro Ser 
345 350 
Lys Ser Met Glu Leu Ser Asp He 
365 

Arg Tyr Gly Tyr Phe Arg Ala Thr 
380 

Glu Val Ser He Met Gin He Ala 
395 400 
Pro Ala Asn Ser Leu Met Asp Phe 

410 415 
Pro Met Glu Ala Cys Thr He He 
425 430 
Gin Asn Arg Val Cys Ser Pro Val 
445 

Ser Val Arg Arg Ala Phe Asn Gly 
460 

Thr Leu Gly Asp Asp Ala Ser Leu 
475 480 
He Pro Gly Lys Asp Pro Asp Ser 

490 495 
Leu He Ser He Gly Cys Leu Ala 
505 510 
Leu Leu Tyr Lys Lys His Lys Ala 
525 

Arg Asn Thr Val Lys Gly Lys Gly 
540 

Lys Ala Pro Phe Phe Arg Gly Asp 
555 560 
Asp Lys Pro Arg Thr Leu 
570 



<210> 6 
<211> 560 
<212> PRT 
<213> Human 



<400> 6 




























Met 


Glu 


Cys 


Leu 


Tyr Tyr 


Phe 


Leu 


Gly 


Phe 


Leu 


Leu 


Leu 


Ala 


Ala 


Arg 


1 








5 








10 










15 




Leu 


Pro 


Leu 


Asp Ala Ala 


Lys 


Arg 


Phe 


His 


Asp 


Val 


Leu 


Gly Asn Glu 








20 








25 










30 






Arg 


Pro 


Ser 
35 


Ala 


Tyr Met 


Arg 


Glu 
40 


His 


Asn 


Gin 


Leu 


Asn 
45 


Gly 


Trp 


Ser 


Ser 


Asp 


Glu 


Asn 


Asp Trp Asn Glu 


Lys 


Leu 


Tyr 


Pro 


Val 


Trp 


Lys 


Arg 




50 








55 










60 










Gly 


Asp 


Met 


Arg 


Trp Lys 


Asn 


Ser 


Trp 


Lys 


Gly Gly Arg 


Val 


Gin 


Ala 


65 








70 










75 










80 


Val 


Leu 


Thr 


Ser 


Asp Ser 
85 


Pro 


Ala 


Leu 


Val 
90 


Gly 


Ser 


Asn 


He 


Thr 
95 


Phe 


Ala 


Val 


Asn 


Leu 


lie Phe 


Pro 


Arg 


Cys 


Gin 


Lys 


Glu 


Asp Ala 


Asn 


Gly 








100 








105 










110 






Asn 


He 


Val 
115 


Tyr 


Glu Lys 


Asn 


Cys 
120 


Arg 


Asn 


Glu 


Ala 


Gly 
125 


Leu 


Ser 


Ala 


Asp 


Pro 
130 


Tyr 


Val 


Tyr Asn 


Trp 
135 


Thr 


Ala 


Trp 


Ser 


Glu 
140 


Asp 


Ser 


Asp 


Gly 
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Glu 


Asn 


Gly 


Thr 


Gly Gin 


Ser 


His 


His 


Asn 


Val 


Phe 


Pro 


Asp Gly Lys 


145 










150 










155 










160 


Pro 


Phe 


Pro 


His 


His 


Pro 


Gly 


Trp Arg Arg 


Trp Asn 


Phe 


He 


Tvr 
i y l 


Val 










165 










170 










175 




Phe 


His 


Thr 


Leu 


Glv 


Gin 


Tyr 


Phe 


Gin 


Lys 


Leu 


Gly Arg Cys 


Ser 


Val 








180 










185 










190 






Arg 


Val 


Ser 


Val 


Asn 


Thr 


Ala 


Asn 


Val 


Thr 


Leu 


Gly 


Pro 


Gin 


Leu 


Met 






195 










200 










205 








Glu 


Val 


Thr 


Val 


Tvr 


Arg 


Arg 


His Gly Arg Ala 


Tvr 


Val 


Pro 


He 


Ala 




210 










215 










220 










Gin 


Val 


Lys 


Asp 


Val 


Tvr 


Val 


Val 


Thr 


Asp 


Gin 


He 


Pro 


Val 


Phe 


Val 


225 










230 










235 










240 


Thr 


Met 


Phe 


Gin 


Lvs 


Asn 


Asp 


Arg 


Asn 


Ser 


Ser 


Asp 


Glu 


Thr 


Phe 


Leu 










245 










250 










255 




Ly s 


Asp 


Leu 


Pro 


He 


Met 


Phe 


Asp 


Val 


Leu 


He 


His 


Asp 


Pro 


Ser 


His 








260 










265 










270 






Phe 


Leu 


Asn 


Tyr 


Ser 


Thr 


He 


Asn 


Tvr 


Lys 


Trp 


Ser 


Phe 


Gly Asp Asn 






275 










280 










285 








Thr 


Glv 


Leu 


Phe 


Val 


Ser 


Thr 


Asn 


His 


Thr 


Val 


Asn 


His 


Thr 


Tyr 


Val 




290 










295 










300 










Leu 


Asn 


Glv 


Thr 


Phe 


Ser 


Leu 


Asn 


Leu 


Thr 


Val 


Lys 


Ala 


Ala 


Ala 


Pro 


305 










310 










315 










320 


Gly 


Pro 


Cys 


Pro 


Pro 


Pro 


Pro 


Pro 


Prn 


Prri 


firrr 


Pre 


Scr 


T 

s-iy O 


Pro 


Thr 










325 










330 










335 




Pro 


Ser 


Leu 


Gly 


Pro 


Ala 


Glv 


Asp 


Asn 


Pro 


Leu 


Glu 


Leu 


Ser 


Arg 


lie 








340 










345 










350 






Pro 


Asp 


Glu 


Asn 


Cys 


Gin 


He 


Asn 


Arg 


Tvr 


Gly His 


Phe 


Gin 


Ala 


Thr 






355 










360 










365 








lie 


Thr 


He 


Val 


Glu 


Glv 


He 




Glu 


Val 


Asn 


He 


He 


Gin 


Met 


Thr 




370 










375 










380 










Asp 


Val 


Leu 


Met 


Pro 


Val 


Pro 


TrD 


Pro 


Glu 


Ser 


Ser 


Leu 


He 


Asp 


Phe 


385 










390 










395 










400 


Val 


Val 


Thr 


Cys 


Gin 


Gly 


Ser 


He 


Pro 


Thr 


Glu 


Val 


Cys 


Thr 


He 


He 










405 










4 10 










415 




Ser 


Asp 


Pro 


Thr 


Cys 


Glu 


He 


Thr 


Gin 


Asn 


Thr 


Val 


Cys 


Ser 


Pro 


Val 








420 










425 










430 






Asp 


Val 


Asp 


Glu 


Met 


Cys 


Leu 


Leu 


Thr 


Val 


Arg 


Arg Thr 


Phe Asn Gly 






435 










440 










445 








Ser 


Glv 


Thr 


Tyr 


Cys 


Val 


Asn 


Leu 


Thr 


Leu 


Gly Asp 


Asp 


Thr 


Ser 


Leu 




450 










455 










460 










Ala 


Leu 


Thr 


Ser 


Thr 


Leu 


He 


Ser 


Val 


Pro 


Asp Arg Asp 


Pro 


Ala 


Ser 


465 










470 










475 










480 


Pro 


Leu 


Arg 


Met 


Ala 


Asn 


Ser 


Ala 


Leu 


He 


Ser 


Val 


Gly 


Cys 


Leu 


Ala 










485 










490 










495 




lie 


Phe 


Val 


Thr 


Val 


He 


Ser 


Leu 


Leu 


Val 


Tyr 


Lys 


Lys 


His 


Lys 


Glu 








500 










505 










510 






Tyr 


Asn 


Pro 


He 


Glu 


Asn 


Ser 


Pro 


Gly 


Asn 


Val 


Val 


Arg 


Ser 


Lys 


Gly 






515 










520 










525 








Leu 


Ser 


Val 


Phe 


Leu 


Asn 


Arg 


Ala 


Lys 


Ala 


Val 


Phe 


Phe 


Pro Gly Asn 




530 










535 










540 










Gin 


Glu 


Lys 


Asp 


Pro 


Leu 


Leu 


Lys 


Asn 


Gin 


Glu 


Phe 


Lys 


Gly Val 


Ser 


545 










550 










555 










560 



<210> 7 
<211> 1725 
<212> DNA 
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<213> Mouse 
<400> 7 

atggaaagtc tctgcggggt cctgggattt ctgctgctgg ctgcaggact gcctctccag 60 
gctgccaagc gatttcgtga tgtgctgggc catgaacagt atcccgatca catgagagag 120 
cacaaccaat tacgtggctg gtcttcggat gaaaatgaat gggatgaaca cctgtatcca 180 
gtgtggagga ggggagacgg caggtggaag gactcctggg aaggaggccg tgtgcaggca 240 
gtcctgacca gtgactcacc ggctctggtg ggttccaata tcacttttgt ggtgaacctg 300 
gtgttcccca gatgccagaa ggaagatgct aatggcaata tcgtctatga gaagaactgc 360 
aggaatgatt tgggactgac atctgacctg catgtctaca actggactgc aggggcagat 4 20 
gatggtgact gggaagatgg caccagccga agccagcatc tcaggttccc ggacaggagg 480 
cccttccctc gcccccatgg atggaagaaa tggagctttg tctacgtctt tcacacactt 540 
ggccagtatt tccaaaaact gggtcggtgt tcagcacggg tttctataaa cacagtcaac 600 
ttgacagctg gccctcaggt catggaagtg actgtctttc gaagatacgg ccgggcatac 660 
attcccatct cgaaggtgaa agatgtgtat gtgataacag atcagatccc tgtattcgtg 720 
accatgtccc agaagaatga caggaacttg tctgatgaga tcttcctcag agacctcccc 780 
atcgtcttcg atgtcctcat tcatgatccc agccacttcc tcaacgactc tgccatttcc 840 
tacaagtgga actttgggga caacactggc ctgtttgtct ccaacaatca cactttgaat 900 
cacacttatg tgctcaatgg aaccttcaac cttaacctca ccgtgcaaac tgcagtgccc 960 
gggccatgcc ctcccccttc gccttcgact ccgccttcac cttcaactcc gcccttacct 1020 
tcgccctcac ctttgcccac attatcaaca cctagcccct ctttaatgcc tactggttac 1080 
aaatccatgg agctgagtga catttccaat gaaaactgcc gaataaacag ataaggctac 1140 
ttcagagcca ccatcacaat tgtagagggq atcctggaag tragcatcat gcagatagca 1200 
gatgtcccca tgcccacacc gcagcctgcc aactccctga tggacttcac tgtgacctgc 1260 
aaaggggcca cccccatgga agcctgtacg atcatctccg accccacctg ccagatcgcc 1320 
cagaaccggg tctgcagccc tgtggctgtg gatgggctgt gcctgctgtc tgtgagaaga 1380 
gccttcaatg ggtctggcac ctactgtgtg aatttcactc tgggagatga tgcaagcctg 1440 
gccctcacca gcaccctgat ctctatccct ggcaaagacc cagactcccc tctgagagca 1500 
gtgaatggtg tcctgatctc catcggctgc ctggctgtgc ttgtcaccat ggttaccatc 1560 
ttgctgtaca aaaaacacaa ggcgtacaag ccaataggaa actgccccag gaacacggtc 1620 
aagggcaagg gcctgagtgt tctcctcagt cacgcgaaag ccccgttctt ccgaggagac 1680 
caggagaagg atccattgct ccaggacaag ccaaggacac tctaa 1725 

<210> 8 
<211> 1683 
<212> DNA 
<213> Human 

<400> 8 

atggaaagtc tctactattt cctgggattt ctgctcctgg ctgcaagatt gccacttgat 60 
gcccccaaac gatttcatga tgtgctgggc aatgaaagac cttctgctta catgagggag 120 
cacaatcaat taaatggctg gtcttctgat gaaaatgact ggaatgaaaa actctaccca 180 
gtgtggaagc ggggagacat gaggtggaaa aactcctgga agggaggccg tgtgcaggcg 240 
gtcctgacca gtgactcacc agccctcgtg ggctcaaata taacatttgc ggtgaacctg 300 
atattcccta gatgccaaaa ggaagatgcc aatggcaaca tagtctatga gaagaactgc 360 
agaaatgagg ctggtttatc tgctgatcca tatgtttaca actggacagc atggtcagag 420 
gacagtgacg gggaaaatgg caccggccaa agccatcata acgtcttccc tgatgggaaa 480 
ccttttcctc accaccccgg atggagaaga tggaatttca tctacgtctt ccacacactt 540 
ggtcagtatt tccagaaatt gggacgatgt tcagtgagag tttctgtgaa cacagccaat 600 
gtgacacttg ggcctcaact catggaagtg actgtctaca gaagacatgg acgggcatat 660 
gttcccatcg cacaagtgaa agatgtgtac gtggtaacag atcagattcc tgtgtttgtg 720 
actatgttcc agaagaacga tcgaaattca tccgacgaaa ccttcctcaa agatctcccc 780 
attatgtttg atgtcctgat tcatgatcct agccacttcc tcaattattc taccattaac 840 
tacaagtgga gcttcgggga taatactggc ctgtttgttt ccaccaatca tactgtgaat 900 
cacacgtatg tgctcaatgg aaccttcagc cttaacctca ctgtgaaagc tgcagcacca 960 
ggaccttgtc cgccaccgcc accaccaccc agaccttcaa aacccacccc ttctttagga 1020 
cctgctggtg acaaccccct ggagctgagt aggattcctg atgaaaactg ccagattaac 1080 
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agataaggct actttcaagc caccatcaca 
atccagatga cagacgtcct gatgccggtg 
gtcgtgacct gccaagggag cattcccacg 
tgcgagatca cccagaacac agtctgcagc 
actgtgagac gaaccttcaa tgggtctggg 
gacacaagcc tggctctcac gagcaccctg 
cctttaagga tggcaaacag tgccctgatc 
gtgatctccc tcttggtgta caaaaaacac 
gggaatgtgg tcagaagcaa aggcctgagt 
ttcccgggaa accaggaaaa ggatccgcta 
taa 



attgtagagg gaatcttaga ggttaacatc 1140 
ccatggcctg aaagctccct aatagacttt 1200 
gaggtctgta ccatcatttc tgaccccacc 1260 
cctgtggatg tggatgagat gtgtctgctg 1320 
acgtactgtg tgaacctcac cctgggggat 1380 
atttctgttc ctgacagaga cccagcctcg 1440 
tccgttggct gcttggccat atttgtcact 1500 
aaggaataca acccaataga aaatagtcct 1560 
gtctttctca accgtgcaaa agccgtgttc 1620 
ctcaaaaacc aagaatttaa aggagtttct 1680 

1683 
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